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(54) Motor vehicle noise insulation 

(57) A partition (4) for separating the 
engine compartment from the 
passenger compartment of a motor 
vehicle comprises a wall (5) and a 
covering (6) of noise-insulating material 
on the engine compartment side of the 
wall. The partition (4) has convex or 
concave deformations (8, 1 1) in one or 
several areas of high noise occurrence. 
Preferably the covering 6 is of a self 
supporting plastics material, and the 
cavities formed by the deformations 
may be filled with a loose material eg 
foam materials, flakes, or fibres. 
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SPECIFICATION 

Motor vehicle noise insulation 

5 This invention relates to motor vehicle noise insu- 
lation and is concerned with a noise insulating par- 
tition for dividing the engine compartment from 
the passenger compartment. 
A dividing partition of the above type is, apart 

10 from other things, exposed frontally to the noise 
coming from the engine of the motor vehicle and 
therefore requires acoustic treatment to achieve 
the desired noise comfort in the passenger com- 
partment. For this purpose it is known to provide 

15 such a partition by providing the wall between the 
engine and passenger compartments with a cover- 
ing of noise-insulating material on the passenger 
compartment side. These noise-insulating mate- 
rials are ones which require a considerable mate- 

20 rial thickness in order to obtain the noise comfort 
desired in modern motor vehicles. It has also been 
known to apply noise-insulating material in the 
form of an insulation part on the engine compart- 
ment side of the wall. 

25 Such known constructions are disadvantageous 
in two respects. On the one hand the covering for 
the passenger compartment side of the front wall 
can only be assembled under complicated condi- 
tions so increased production costs are thus in- 

30 volved. Also, it should be borne in mind that the 
assembly difficulties increase in proportion to an 
increase in the thickness of the covering. On the 
other hand, because of the considerable thickness 
of covering needed for present-day noise comfort, 

35 such known constructions lead to a reduction in 
the size of the passenger compartment which con- 
tradicts existing requirements, viz. to create a pas- 
senger compartment with as large a volume as 
possible. Therefore, there is a demand for "slen- 

40 derised", i.e. comparatively thin coverings. 

In Dr. A. Stankiewicz-lnformation sheet No. 61 
"Efficient noise damping in the modern truck driv- 
ers cab", on page 5, column 2 there is described 
and shown a covering for the engine compartment 

45 side of the dividing wall of a forward control type 
(cab over engine) drivers cab for a truck. The wall 
here is the bottom wall of the forward control type 
drivers cab. The covering is applied in the form of 
a noise-insulating material which is used at the 

50 same time as underfloor protection. 

With this known construction in the main only 
slight air noise insulation is effected by the appli- 
cation of the insulating material to the engine com- 
partment side so there is still a need to have a 

55 covering on the passenger compartment side. 
Therefore the aforementioned disadvantages are 
not eliminated. 

Common to both the above-described known so- 
lutions is the fact that essentially the noise is only 

60 counteracted by the mass of the noise-insulating 
material. Special measures for reducing the 
amount of material used are not provided. 

It is an object of the present invention to pro- 
duce a partition between the engine and passenger 

65 compartments which, when the amount of noise- 



insulating material is reduced, makes possible at 
least a reduction in the amount of covering needed 
on the passenger compartment side and a simpli- 
fied application of the covering on the engine com- 

70 partment side. 

According to the present invention there is pro- 
vided a partition, for separating the engine and 
passenger components of a motor vehicle, com- 
prising a wall between the compartments and a 

75 covering of noise-insulating material on the engine 
compartment side of the wall, the partition includ- 
ing at least one convex or concave deformation. 

By means of the construction of the present in- 
vention not only is the noise counteracted by the 

80 noise-insulating material itself, but also by the spe- 
cial deformations provided in the partition. The de- 
formations should be disposed in one or several 
areas of high noise occurrence and contribute sub- 
stantially to the noise insulation, independently of 

85 the amount of noise-insulating material present. 

Ordinarily, the wall will be formed of sheet metal 
and the deformation(s) may be located in the wall 
or in the covering. If desired the formation(s) may 
be provided in both the wall and in the covering. If 

90 the deformations lead to cantilever areas in the 
covering, it is recommended that the covering is 
made of self-supporting, high heat resistant, ther- 
moplastics material. Preferred materials are highly 
filled elastomer-modified polyamides or polypro- 

95 pylenes or multi-component systems, preferably 
two component systems, such as polyurethanes 
which can be processed by the RIM (reaction injec- 
tion moulding) process which guarantees an 
acoustically favourable use of space by providing 
100 greater distances between the covering and the 
wall. 

The idea underlying the present invention is the 
specific simultaneous use of different acoustic ef- 
fect mechanisms and this can also be accom- 

105 plished by not only the covering but also the front 
wall being a component of the noise insulation 
system, as a result of the deformations provided 
according to the invention. This is possible by pro- 
viding the wall with otherwise "non-usual defor- 

110 mations". (By "usual deformations" are meant 

those known deformations which are provided for 
other reasons e.g. for reinforcement purposes.) 
The depth of such deformations in the case where 
the wall is formed of sheet metal is in practice only 

115 limited by the deep-drawability of the sheet metal. 
Although the deformations provided in accordance 
with the invention are included for acoustic pur- 
poses, they nevertheless also lead to desirable re- 
inforcement of both the front wall and the 

120 covering. 

The use of the partition of the invention does not 
lead to a reduction in the passenger compartment 
but rather to an increase thereof because the cov- 
ering on the engine compartment side is arranged 

125 where there is a space between the wall and the 
engine. An increase in the passenger compartment 
is thus achieved by means of the partition of the 
invention because noise-insulation on the passen- 
ger compartment side can at least be substantially 

130 reduced, e.g. be made in a smaller layer thickness. 
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Therefore the assembly is also considerably simpli- 
fied because a thinner passenger compartment 
side covering is easier to handle e.g. easier to fold, 
for example when using automatic machines. 
5 Whether a covering on the passenger compart- 
ment side can be dispensed with altogether de- 
pends, amongst other things, on the motor vehicle. 
If increased comfort is desired, a carpet will proba- 
bly always be laid which, by its very nature, con- 

10 tributes to the noise insulation. 

In addition the assembly of the covering on the 
engine compartment side can be considerably sim- 
plified if the covering is in the form of a self-sup- 
porting insulation part. Such a covering can be 

15 mounted by means of automatic machines, which 
is normally hardly possible for coverings on the 
passenger compartment side. 

It has been discovered that convex deformations 
facing the engine are particularly suitable for pro- 

20 viding mainly low frequency noise insulation. 
Acoustically favourable depths of about 60 to 80 
mm for such deformations can be easily achieved 
both in the wall and also in the covering. In con- 
trast to this, concave deformations are suitable in 

25 particular for damping or absorbing high frequen- 
cies, e.g. about 1000 Hz. Concave deformations can 
be made flat and are therefore also suitable at lo- 
cations with a small free area. 

Instead of deformations of this type, receses or 

30 stampings-out can also be effected especially in 
the wall, and with suitable acoustic use these offer 
further improvements in the entire insulation sys- 
tem. For example a recess in the wall can be pro- 
vided with an additionally created square-shaped 

35 depression in the form of a box which is intended 
both for receiving the windscreen wiper motor and 
also for increasing the absorption surface for e.g. 
low frequencies. 

It is recommended, for the sake of economy of 

40 material and weight, to dimension the thickness of 
the covering according to the occurrence of noise, 
and certainly to make it thicker in areas of high 
noise occurrence than in areas of low noise occur- 
rence. 

45 In accordance with the present invention it is 
also possible to arrange the covering as a whole, 
or in partial areas, to be spaced from the wall so 
that, in specific areas, mass-spring-systems know 
per-se can be put into effect which are not only re- 

50 spectively limited to an area of high noise occur- 
rence, but can also overlap several areas of high 
noise occurrence. In this case, it is preferred for the 
spacing between the covering and the wall to be 
greater in areas of higher noise occurrence than in 

55 the areas of lower noise occurrence. 

An advantageous development of the invention 
consists in filling one or more of the cavities be- 
tween the wall and the covering, preferably the 
cavities in the region of the convex and concave 

60 deformations, with loosely structured material, e.g. 
with foam materials, flakes, compact foams, fibres 
or similarly loosely structured material, in order to 
improve still further the high frequency absorption. 
In principle, however, even the presence of an air 

65 gap between the covering and the wall fulfills an 



acoustic function, and care must be taken that the 
sealing at the edges is as tight as possible. 

By introducing dense masses into the deforma- 
tions the acoustic impedance is increased as de- 
70 sired. Thus e.g. surfaces of the wall and.or the 

covering which vibrate greatly can be subdued, i.e. 
damped. 

Before constructing a partition in accordance 
with the present invention, investigations should 
75 first be carried out to determine those areas of the 
partition which can be used for air noise insulation, 
solid-bore noise damping and air noise damping. 
For this purpose those areas of the partition which 
have particularly high solid-borne noise accelera- 
80 tion levels or amplitudes are determined, accord- 
ing to known processes or using known 
calculations according to finite-element methods 
for the vehicle in its ready-to-move condition or at 
an early construction phase. At these areas the 
85 covering is preferably joined to the wall by an ad- 
hesive. Preferably the adhesive used is a solid- 
borne noise damping adhesive. The material thick- 
ness (a few millimetres) is preferably so deter- 
mined that it gives a firm adhesion with a damping 
90 effect. In this way mechanical, solid-borne-noise- 
conductive securing means can be dispensed with. 

Some areas of the wall on the engine compart- 
ment side are not very accessible because of units 
fitted there and hence it is only slightly possible to 
95 make acoustically effective use of space. Thus 

these areas have to be used for air noise insulation 
based on an increase in mass and therefore the 
covering in these areas is made to be contour-fit- 
ting and to have as large a surface as possible. In 

100 this thus formed area the covering is preferably 
stuck over the whole surface of the wall so that 
here also additional mechanical mounting means 
are not necessary. 
In modern methods using variable assembly 

105 planes, the adhesion can be carried out e.g. by 

means of highly slide-resistant hot melt adhesives 
which can be well adapted for large-scale manu- 
facturing processes using the prior art according to 
known methods. The above-described securing by 

110 means of adhesives is particularly suitable in the 
case of combustion engines wherein the spectrum 
of the noise generated is composed of low fre- 
quency and high frequency parts whereby the 
noise pressure level in the passenger compartment 

115 decreases in level from low to high frequencies. In 
particular in the case of four cylinder engines, in- 
terference is caused by unbalanced mass forces of 
the second motor order which corresponds with 
the ignition frequency and leads to the occurrence 

120 of humming in the passenger compartment. With 
other types of engine, or even after the removal of 
this disturbing humming frequency, there remains 
the high frequency part which can also be insu- 
lated or damped by the present invention. 

125 An advantageous and easy-to-assemble develop- 
ment of the partition of the present invention con- 
sists in folding the covering over the upper edge of 
a water drainage tray. Moreover, the sealing of the 
partition to the motor hood can be achieved by a 

130 sealing lip on the upper edge of the covering, in a 
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further embodiment of the invention provision is 
made for contact elements, like sealing lips, central 
plugs, passageways or the like to be integrated 
into the covering. !n this way an easy-to-assemble 
5 covering is produced. In particular the injection 
moulding process is recommended for connecting 
the contact elements to the covering. Moreover, 
this process also fits in with the design of the ac- 
coustically effective surfaces of the covering. 

10 By means of the injection moulding process, the 
surface masses of the covering or of the convex 
and concave deformations therein can also be var- 
ied within wide ranges, e.g. between 2 and 20 
kgnrr 2 , so that account can be taken of the different 

15 acoustic requirements of different types of motor 
vehicles. Also by means of the injection moulding 
technique, an acoustically necessary surface-lim- 
ited mass distribution is possible without addi- 
tional operations being necessary. 

20 The partition of the present invention makes it 
possible to combine different acoustic systems, 
e.g. insulation, damping and absorption and thus 
at the same time to distribute them over the wall 
surface to be insulated. There is thus produced a 

25 covering which, as regards its total acoustic effect, 
far exceeds what has been known from the prior 
art. By means of the surface-limited convex and 
concave deformations in accordance with the pres- 
ent invention, stepiess, acoustic adjustments of the 

30 individual partial systems can be carried out. 

For a better understanding of the present inven- 
tion and to show how the same may be carried 
into effect, reference will now be made, by way of 
example, to the accompanying drawings, in 

35 which:- 

Figure 1 shows a perspective view of part of a 
motor vehicle including a partition constructed ac- 
cording to the present invention, 

Figure 2 is a section along the line ll-ll of the 
40 partition of Figure 1 ; 

Figure 3 is similar to Figure 2 but illustrates a 
second embodiment of the invention; and 

Figure 4 is a section through a part of a partition 
in accordance with a further embodiment of the in- 
45 vention. 

In Figure 1 there is shown a motor vehicle 1 hav- 
ing an engine compartment 2 and a passenger 
compartment 3. A partition 4 extends upwardly be- 
tween compartments 2 and 3 and its circumferen- 

50 tial contours follow the body of the motor vehicle 
1. The partition 4 comprises a sheet metal front 
wall 5 and a plastics covering 6 on the engine 
compartment side of the wall 5. The noise emanat- 
ing from the engine (not shown) is indicated by an 

55 arrow 7. 

According to Figure 1 the covering 6 has three 
deformations which deviate from its central plane, 
viz. two convex deformations 8 and 9 facing the 
engine, and one concave deformation 11 turned 

60 away from the engine. The deformations 8, 9 and 
11 are arranged in areas of high noise occurrence 
and, apart from the noise-insulating effect of the 
covering 6, they also contribute to the noise-damp- 
ing and absorption. 

65 In the areas referenced 12 and indicated by bro- 



ken lines the covering 6 is stuck surface-wise to the 
front wall 5. The adhesive is referenced, in Figure 
2, by numeral 13. It is a solid-borne noise damp- 
ing, i.e. resilient, adhesive 13, which forms a mass- 
70 spring-system with the covering 6 of the front wall 
5, the system being referenced A in Figure 2. At 
the point referenced 14 in Figure 2 there is no ad- 
hesive but a clearance 15 between the covering 6 
and the front wall 5. Such a clearance 15 also leads 
75 to a mass-spring-system and could, for example, 
also be disposed at other points between the cov- 
ering 6 and the front wall 5 or also at the locations 
of the adhesive 13 itself if alternative arrangements 
were made for securing the covering 6 e.g. by 
80 means of resilient securing elements. 

Because of their depths f, which can be for ex- 
ample 60 to 80 mm, the deformations 8, 9 and 11 
form mass-spring-systems B and C which have 
smaller surfaces. A further integrated mass-sprmg- 
85 system D is formed by a concave deformation 16 
of the front wall 5 into which extends the concave 
deformation 11. 

At least the cavities 17 and 19 caused by the de- 
formations 8, 9, 11 and 16 and optionally also the 
90 cavity 18 caused by the clearance 15 are filled with 
a loosely structured material, e.g. foam, flakes, 
compound foam, fibres or the like. 

As can best be seen from Figure 2, the covering 
6 includes, on its upper edge, a sealing lip 21 
95 which cooperates tightly with the engine hood 22. 
The covering 6 also has on its upper edge a rear 
lip 23 that is curved downwardly and folded over 
the upper edge 24 of a front water drainage tray 25 
and engages behind the tray 25. This produces a 
100 retaining means for the covering 6 which is useful 
especially during the sticking stage. 

The second embodiment of the partition accord- 
ing to the present invention shown in Figure 3 dif- 
fers from the first embodiment described above in 
105 that the covering, here denoted by reference nu- 
meral 26, extends in a straight line and the front 
wall, here denoted by reference numeral 27, has 
two concave deformations 28 and 29. In the area 
between the deformations 28 and 29, the front wall 
110 27 and the covering 26 are stuck together, prefera- 
bly by means of a resilient adhesive 31. The defor- 
mations 28 and 29 are relatively flat and 
respectively form mass-spring-systems E and F, 
which are integrated into a mass-spring system of 
115 larger surface area which exists between the cov- 
ering 26 and the front wall 27 because of the clear- 
ances 32. The deformations 28 and 29 are located 
in an area of high noise occurrence. 
A further difference with respect to the first em- 
120 bodiment is the fact that the covering 26 is thick- 
ened in the area of high noise occurrence, see 
reference numeral 33. 

The convex deformations 8 and 9 are located in 
areas of mainly low frequency noise contents, 
125 whilst the concave deformations 11, 16, 28 and 29 
are arranged in areas of high frequency noise con- 
tents. 

The circumferential- or cross section form of the 
deformations 8, 9, 11, 16, 28 and 29 can be differ- 
130 ent. It is recommended, for reasons of corrosion 
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resistance, to provide apertures (not shown), in the 
area of the deformations to allow the aeration and 
ventilation of the enclosed cavity between the cov- 
ering 6 and 26 and the front wall 5 and 27. The 
5 acoustic effectiveness is not noticeably influenced 
by this since the known energy-extracting, air 
noise-absorbing effect of a Helmholtz resonator oc- 
curs. 

The invention is not limited to the above-de- 

10 scribed embodiments. Within the scope of the in- 
vention it is, for example possible to provide the 
covering as a layer on the front wall which follows 
deformations in the front wall and which is ad- 
hered to the front wall over its whole surface. It is 

15 also possible to provide convex deformations only 
in the front wall and to use a covering in the form 
of a flat component, for example, adhered at spe- 
cific points to the front wall. It is also possible to 
provide deformations in the area of the thickened 

20 covering 26. 

As adhesive 13, 31 there is preferably used a hot 
melt adhesive which is resilient to the set state. 

The coverings 6 and 26 are preferably produced 
by the injection moulding process. This process 

25 makes possible, in a simple and cheap way, the in- 
tegration of contact elements, like the sealing lip 
21, central plugs (not shown) tachometer shaft 
passageways (not shown) and, for example, a pas- 
sageway 34 for a connecting rod 35, An integrated 

30 covering of this type is advantageous from the as- 
sembly point of view and it also requires no spe- 
cial mounting of the contact elements integrated in 
it. 

In accordance with the embodiment of Figure 4 
35 the covering 26 is provided with preferably cylin- 
drical apertures 36 for receiving a securing means 
37, e.g. straddling dowels, with the aid of which for 
example a mat 38 can be secured. 

40 CLAIMS 

1. A partition, for separating the engine and 
passenger components of a motor vehicle, com- 
prising a wall between the compartments and a 

45 covering of noise-insulating material on the engine 
compartment side of the wall, the partition includ- 
ing at least one convex or concave deformation. 

2. A partition as claimed in claim 1 wherein one 
or more of said deformations are provided in the 

50 wall. 

3. A partition as claimed in claim 1 or 2, 
wherein one or more of said deformations are pro- 
vided in the covering of noise-insulating material. 

4. A partition as claimed in any one of claims 1 
55 to 3 wherein the covering is in the form of a self- 
supporting, heat-resistant, thermoplastics material. 

5. A partition as claimed in claim 4 wherein the 
thermoplastics material is a highly filled elastomer- 
modified polyamide or a polypropylene or a multi- 

60 component system. 

6. A partition as claimed in claim 5 wherein the 
multi-component system is a polyurethane system. 

7. A partition as claimed in claim 6 wherein the 
covering is formed of a polyurethane processed by 

65 the RIM process. 



8. A process as claimed in any one of the pre- 
ceding claims wherein the covering has a greater 
thickness in those areas of high noise occurrence 
than in those areas of low noise occurrence. 
70 9. A partition as claimed in any one of the pre- 
ceding claims wherein the covering of noise-insu- 
lation material is at least partially spaced from the 
wall. 

10. A partition as claimed in claim 9 wherein 
75 the distance between the covering and the wall is 

greater in areas of high noise occurrence than in 
areas of low noise occurrence. 

11. A partition as claimed in any one of the pre- 
ceding claims wherein convex deformations are 

80 provided in areas of low frequency noise. 

12. A partition as claimed in any one of the pre- 
ceding claims wherein concave deformations are 
provided in areas of high frequency noise. 

13. A partition as claimed in any one of the pre- 
85 ceding claims wherein, along the partition, oppo- 
sitely-lying deformations are provided opposite to 
each other. 

14. A partition as claimed in any one of the pre- 
ceding claims wherein, transversely of the parti- 

90 tion, convex and concave deformations are 
disposed adjacently to each other. 

15. A partition as claimed in any one of the pre- 
ceding claims wherein one or more cavities formed 
between the wall and the covering are filled with 

95 loosely structured material at least in the area of 
the deformations. 

16. A partition as claimed in any one of the pre- 
ceding claims wherein the covering is adhered to 
the wall especially in zones of high solid-borne 

100 noise acceleration levels or amplitudes. 

17. A partition as claimed in claim 16, wherein 
the adhesive used is a solid-borne noise damping 
adhesive. 

18. A partition as claimed in any one of the pre- 
105 ceding claims wherein the covering has a lip at its 

upper edge which is folded over a water drainage 
tray. 

19. A partition as claimed in any one of the pre- 
ceding claims wherein the covering has, at least on 

110 its edge facing the engine hood, a sealing iip abut- 
ting the engine hood. 

20. A partition as claimed in any one of the pre- 
ceding claims wherein contact elements are inte- 
grally formed in the covering. 

115 21. A partition as claimed in any one of the pre- 
ceding claims wherein the covering is produced by 
an injection moulding process and, in the case 
where integrated contact elements are present, 
these'are embedded in the covering during the in- 

120 jection moulding process. 

22. A partition as claimed in any one of the pre- 
ceding claims wherein the covering is provided 
with apertures for receiving securing means. 

23. A partition as claimed in claim 1 substan- 
125 tially as hereinbefore described with reference to 

and as illustrated in Figures 1 and 2, Figure 3 or 
Figure 4 of the accompanying drawings. 



24. A motor vehicle including an engine com- 
partment and a passenger compartment separated 
by a partition as claimed in any one of the preced- 
ing claims. 
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